The study of twins can provide information pertinent to the aetiology of congenital heart diseases. Several previous studies have noted the surprising lack of concordance for congenital heart malformations in monozygotic twins (Uchida and Rowe, 1957; Nora et al., 1967; Anderson, 1976) . The purpose of this communication is to report a unique pair of monozygotic twins in whom secundum atrial septal defect, aneurysm of the membraneous ventricular septum, and frontal plane electrocardiographic left axis deviation were identified in each patient. This prompted a review of the published reports on the inheritance of congenital heart disease and the specificity of phenotypic expression.
Case report J. D. and K. D. were 11-year-old twin girls referred to the National Heart, Lung, and Blood Institute for diagnosis and treatment of congenital heart disease. The patients were products of an uncomplicated, full-term spontaneous vaginal delivery of a gravida 6, para 6, 34-year-old mother. Both parents were of Southern Italian ancestry. At birth both girls were noted to be small relative to gestational age. Both children achieved normal psychomotor development and were without any non-cardiac developmental anomalies. K. D. was entirely asymptomatic while J. D. began to note dyspnoea on severe exertion 6 months before admission.
Family history revealed that the mother had died suddenly of unknown causes 2 years before admission. The propostii had 7 additional sibs, including a set of fraternal female twins aged 17 years. Non-invasive cardiac evaluation including physical examination, electrocardiogram, chest x-ray film, and echocardiogram showed no evidence of heart disease in the fraternal twins, the father, and 5 sibs. Two other sibs were unavailable for examination, but neither had a history of heart disease and both were found fit for military service.
On physical examination the patients were identical in appearance: they weighed 19 kg and were 127 cm tall (both in the first centile for age). Monozygosity was further confirmed by the establishment of concordance for 18 red blood cell antigens (calculated probability of monozygosity of greater than 0 99 (Smith and Penrose, 1955) ). Arterial pulses and jugular venous pressures were normal. Both children had a parasternal right ventricular lift and only minimal (0.02 s) respiratory variation of a widely split S2. K. D. had a grade 3/6 systolic ejection murmur along the left sternal border, and J. D. had a louder, longer, grade 4/6 holosystolic murmur localised to the lower left sternal border. Neither child had physical findings indicative of heart failure. Electrocardiograms ( Fig. 1) showed normal sinus rhythm, left axis deviation of -60°with a counterclockwise loop in the frontal plane, and an rSR' pattern in lead VI. Chest radiographs revealed mild dilatation of the which was closed with a Teflon patch. In addition, they were found to have had identical aneurysms of the membraneous ventricular septum. In J. D.
the aneurysm had a 3-mm diameter opening in its apex which was closed with a single suture. The girls recovered uneventfully from operation. Six I 11 AVF VI V6 months after operation both patients were asymptomatic, and recatheterisation showed normal right heart pressures with no evidence of residual intracardiac shunt. (Girod et al., 1966) . Leck et al. (1965) Despite identical genotype and near identical prenatal environment, the incidence of concordance for congenital heart disease in monozygotic twins is low. Table 1 sets out 11 series representing 208 monozygotic twins and 201 dizygotic twins, selected for the presence of congenital heart disease in one member of the twinship. The prevalence of concordance for any congenital heart disease was 9 5 per cent in the monozygotic twins and 4-5 per cent in the dizygotic twins. Only 5 of the series reported sufficient data to allow an analysis of the specific cardiac defects (Table 2) . When a monozygotic twinship was concordant for congenital heart disease, there was a 94 per cent incidence for concordance for the specific defect. While additional defects may be present in a co-twin, only one pair was reported to have completely different defects. Therefore, excluding complex fused hearts, 10/100 (10%) of completely diagnosed monozygotic twins were fully (specific defect) concordant.
As emphasised by Nora et al. (1967) , the genetics of congenital heart disease rarely conforms to either a typical Mendelian (for example, Hurler's syndrome) or chromosomal (for example trisomy 21) mode of inheritance. Most often the aetiological mechanism appears to be multifactorial, representing an interaction between a genetic threshold of liability and environmental factors of variable potency (Falconer, 1977) .
Both the atrial septum secundum and the membraneous ventricular septum are formed in the fifth to seventh week of gestation (Warkany, 1971) , with the cardiac specialised conduction system being formed somewhat earlier (Davies, 1971 ). In the family described here the hereditary predisposition toward congenital heart disease did not appear strong in that none of the remaining 7 children or the father have any known evidence of congenital heart disease. Hence environmental factors may have played an important role in the abnormal prenatal development of these twins. The authors wish to thank Drs Jeffrey S. Borer, Barry J. Maron, and Stephen E. Epstein for the clinical care and evaluation of these patients. 
